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1
RESERVATION OF RESOURCES AND
DEPLOYMENT OF APPLICATIONS USING
AN INTEGRATED DEVELOPMENT
ENVIRONMENT

PRIORITY

This application is a continuation of U.S. patent applica-
tion Ser. No. 12/855,644, filed on Aug. 12, 2010, which
claims the benefit of U.S. Provisional Patent Application Ser.
No. 61/233,425, filed on Aug. 12, 2009, the benefit of priority
of each of which is claimed hereby, and each of which are
incorporated by reference herein in its entirety.

FIELD

The present disclosure relates generally to networking, and
in a specific example embodiment, to reservations of
resources and deployment of applications in a network.

BACKGROUND

Cloud computing is a form of distributed computing in
which computing resources are provided as a service over a
network. In particular, a cloud is a computing architecture
characterized by a number of interconnected machines (e.g.,
computing devices such as personal computers, servers, rout-
ers, and load balancers). Conventionally, resource allocation
in a cloud computing environment is based on types of archi-
tecture specific to particular models. That is, the architectures
are typically hardcoded to specific models or plans. While
this hardcoding provides a simple mechanism for reserving
allocated resources, it does not allow any flexibility in the
system. Additionally, more complex allocation schemes (e.g.,
pool creation) may take an extraordinary amount of time (e.g.
two months) and a large amount of trace tickets (e.g., 100
trace tickets). Thus, resource allocation using conventional
systems is time consuming and requires a significant invest-
ment in human resources.

BRIEF DESCRIPTION OF THE DRAWINGS

Various ones of the appended drawings merely illustrate
example embodiments of the present invention and cannot be
considered as limiting its scope.

FIG. 1 is a block diagram illustrating an example of an
environment in which example embodiments may be
deployed.

FIG. 2 is a block diagram illustrating an example embodi-
ment of a computing device.

FIG. 3 is a flowchart of an example method for reserving
resources and deployment of applications.

FIG. 4 is an example of a portion of a graphical user
interface for selecting a profile.

FIG. 5 is an example of a portion of a graphical user
interface for setting topology properties.

FIG. 6 is an example of a portion of a graphical user
interface for graphically monitoring the deployment of an
application.

FIG. 7 is a simplified block diagram of a machine in an
example form of a computing system within which a set of
instructions for causing the machine to perform any one or
more of the methodologies discussed herein may be executed.

DETAILED DESCRIPTION

The description that follows includes systems, methods,
techniques, instruction sequences, and computing machine
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program products that embody illustrative embodiments of
the present invention. In the following description, for pur-
poses of explanation, numerous specific details are set forth in
order to provide an understanding of various embodiments of
the inventive subject matter. It will be evident, however, to
those skilled in the art that embodiments of the inventive
subject matter may be practiced without these specific details.
In general, well-known instruction instances, protocols,
structures, and techniques have not been shown in detail.

As used herein, the term “or” may be construed in either an
inclusive or exclusive sense. Additionally, although various
example embodiments discussed below focus on a specific
network-based environment, the embodiments are given
merely for clarity in disclosure. Thus, any type of electronic
commerce or electronic business systems, including various
system architectures, may employ various embodiments of
the management system described herein and is considered as
being within a scope of example embodiments. Each of a
variety of example embodiments is discussed in detail, below.

Embodiments of the present invention provide systems and
methods to reserve resources in a network. In one embodi-
ment, the network is a cloud environment. In exemplary
embodiments, a selection of a profile related to a project is
received from a user. The profile may be selected from a list of
available profiles. A dynamic graphical user interface is gen-
erated, using one or more processors. The dynamic graphical
user interface allows the user to configure a topology based on
the selected profile. The graphical user interface provides
input fields in which the user may select an applicable topol-
ogy property. An indication of the selected applicable topol-
ogy property for configuring the topology is received. The
topology may be automatically generated based in part on a
submission of the selected applicable topology property.

With reference to FIG. 1, an embodiment of a cloud com-
puting environment 100 in which example embodiments of
the present invention may be deployed is shown. The cloud
computing environment 100 depicts a computing device 102
configured to host an integrated development environment
104. The computing device 102 is communicatively coupled
to one or more clouds 106. For example, the computing
device 102 may be coupled via a network (e.g., WAN, LAN,
Internet) to the cloud 106. It is noted that while example
embodiments discuss cloud computing, embodiments of the
present invention may applied to any type of computing envi-
ronment.

The cloud 106 may comprise a plurality of devices 108 or
components (collectively referred to as resources) such as, for
example, one or more of a server, pool, service, complete site,
or any other components or collection of components that
may be reserved and monitored by the computing device 102.
In some embodiments, the cloud 106 may further comprise a
cloud management system 110 that dynamically manages
resources and deploys applications within the cloud 106. In
one embodiment, the cloud management system 110 may be
embodied within the computing device 102. The cloud may
also comprise one or more virtual machines 112.

In example embodiments, the integrated development
environment 104 provides tools for software development in
a variety of different programming languages, such as JAVA,
C++, and JavaScript. Examples of tools include source code
editors, compilers, interpreters, build automation tools, and
debuggers. Additionally, in accordance with embodiments of
the present invention, the integrated development environ-
ment 104 may facilitate virtualization of an application across
the cloud 106. In particular, the integrated development envi-
ronment 104 can accept and accommodate plug-in tools that
facilitate the deployment of applications in the cloud com-
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puting environment 100. For example, a user can develop an
application (e.g., project) using the integrated development
environment 104. After the application is developed, the inte-
grated development environment 104 facilitates reservation
of resources in the cloud 106 for the deployment of the appli-
cation. For example, a number of devices 108 may be
reserved to execute the application. As discussed further
below, the integrated development environment 104 further
provides dynamically generated graphically user interfaces
(GUIs) to develop the application, initiate reservation of the
resources, and monitor deployment of the application.

FIG. 2 is a block diagram illustrating an example embodi-
ment of the computing system 102. The computing device
102 may be deployed using, for example, a personal com-
puter, a laptop computer, a server computer, a tablet personal
computer, or any other type of computing device. The com-
puting device 102 may be used to implement computer pro-
grams, logic, applications, methods, processes, or software
that, in turn, develop applications, reserve resources, deploy
the applications, and monitor the deployment as is described
in more detail below.

In example embodiments, the computing device 102
executes an operating system 202 that manages the hardware
on the computing device 102 to execute processes or services.
These processes or services include the integrated develop-
ment environment 104. The integrated development environ-
ment 104 may comprise or access a variety of different appli-
cations and plug-ins. In one embodiment, the integrated
development environment 104 comprises a project wizard
module 204, a graphics module 206, a deployment module
208, and a monitoring module 210 communicatively coupled
together. In some embodiments, the functions of one or more
of'the modules (e.g., the graphics module 206) may be incor-
porated into the project wizard module 204.

The project wizard module 204 allows a user to create a
projector application, which may be deployed on the network
or cloud. In accordance with one embodiment, the project
wizard module 204 accesses information models, such as
profiles (e.g., predefined templates of particular resources) in
a configuration repository (not shown) based on the applica-
tion the user desires to create. Profiles may span both infra-
structure and platform. Each profile may be a generic speci-
fication for a project or application in a given architecture
domain (e.g., V3, service oriented architecture (SOA), mes-
saging) for providing a desired service. The profile may
specify entities, resource types, or components that the
project associated with the profile requires (e.g., application
servers, switch, load balancer), the profile’s cardinalities,
configuration parameters, and inter-relationships. Thus, the
profile indicates, generically, which resources or compo-
nents, and connections made between those components, are
used to implement a particular service (e.g., application).

The project wizard module 204 works in conjunction with
the graphics module 206 to provide the user with dynamic
GUIs that allow the user to create the project. When the user
selects a profile for the project via the project wizard module
204, the graphics module 212 generates a dynamic GUI for
configuring a topology based on the selected profile. Specifi-
cally, the dynamic GUI allows for selection of topology prop-
erties (e.g., resources) that will be used by the selected project
once deployed. In some embodiments, some of the properties
may be default or set by the project wizard module 204 based
on the profile. The defaults may be changeable by the user. In
other embodiments, the properties may be selected from a
drop-down menu, a checkbox, or be manually entered by the
user. Because the GUI is generated based on a specific profile
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4

and on applicable topology properties (which may change),
the GUIis dynamic and may be different in each instantiation.

During the selection of topology properties (e.g.,
resources), a determination may be made whether a particular
property or resource is applicable. In one embodiment, the
project wizard module 204 may use a set of algorithms and
policies that are applied prior to allowing selection of
resource topology property. The policies may comprise a set
of fault domain standards that apply to a selected topology
property (e.g., machine). For instance, the fault domain stan-
dard may assure that if the particular resource fails, the failure
will not affect an entire pool but only a limited number of
resources. Other examples of policies include, for example, if
the particular resource is a virtual machine, the virtual
machine cannot be on the same DeX server or particular
resources cannot be chosen if they are physically located on
the same rack, chassis, power grid, or data center. Thus, the
policies and fault domain standards operate to increase reli-
ability for a project (e.g., application or service). It should be
noted that a similar application of algorithms and policies
may be utilized in reserving the individual or specific
resources (e.g., the actual machine or device) that will be
needed in deployment of the application.

In another example, the project may require a load balancer
having high capacity. If a particular load balancer does not
have enough capacity, the GUI provided by the graphics
module 206 does not allow the user to select that load bal-
ancer. In some embodiments, the project wizard module 204,
via the GUI, may dynamically determine and suggest other
resources. Thus, the dynamic GUI limits the user to resources
that are available, match the capabilities and requirements of
the selected profile, and comply with policies (e.g., fault
domain standards).

Once all the topology properties are selected and received
by the project wizard module 204, a topology for the project
is generated by the project wizard module 204. The topology
is a realization of the profile which specifies actual resources
and number of resources that are used to provide the service
(e.g., the project). In various embodiments, the topology may
be logical or physical. The logical topology specifies abstract
resources (e.g., two servers, one switch, and one load bal-
ancer) while the physical topology specifies concrete
resources (e.g., two LS20 servers, one Cisco 3550 switch, and
one NetScaler load balancer). As such, the physical topology
may ultimately be used for project deployment.

The topology represents a graph of resources and relation-
ships between these resources. Each node in the topology
represents a different phase in an implementation of the
project described by the topology, and the orchestration of the
topology is based on relationships between these nodes.
When a topology is created, the topology represents the
project and indicates the resources required to implement the
project. The topology may not necessarily indicate the actual
devices 108, but may leave the selection of the actual devices
108 to the cloud management system 110 or other provision-
ing system.

For example, a particular project for processing requests
may require that a pool of devices 108 includes devices 108
located in multiple data centers that, in turn, have load bal-
ancers that are configured to load balance a request. Further,
the request is serviced by some machine in the pool that is
configured to access a database. The topology, in this
example, represents a whole graph of these resources (e.g.,
machine, load balancer, database) and how these resources
connect to each other.

The project wizard module 204 then reserves or provides
instruction to other components (e.g., the cloud management
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system 110 or provisioning system) to reserve resources for
the generated template. The reservation of resources may
comprise identifying the individual resources (e.g., devices
108) that will be deployed by the application represented by
the topology. In some embodiments, the reservation of
resources may comprise a pre-provisioning of the individual
resources.

The deployment module 208 (e.g., a cloud server module)
deploys the application upon initiation by the user. For
example, the deployment module 208 may create a Directed
Acyclic Graph (DAG) or other types of graphs which speci-
fies the tasks to be performed in order to deploy the applica-
tion. The DAG is then traversed by the deployment module
208 in order to determine an order in which to execute nodes
of'the DAG (e.g., tasks) of the DAG. In some cases, the nodes
of the DAG represent the reserved resources.

The DAG is generated based on the topology and rules
accessed from a rules database. The rules may be based on
observations. Relationships and dependencies between and
within resources in the cloud computing environment 100 are
based on standards (e.g., TCP/IP and other relevant stan-
dards) or are readily apparent. For example, a web application
cannot be deployed without a server, or a load balancer cannot
load balance if it does not have an IP address. Thus, parent-
child relationships may exist (e.g., one thing needs to occur
before another). All of these relationships can be used to
create task precedence rules. As a result, the structure of the
DAG or orchestration plan can be inferred from the topology
based on these rules. By generating the DAG, individual
orchestration plans do not need to be hard-coded resulting in
significantly reduced development time and errors. Thus, the
actual deployment of an application is conducted according
to a graph traversal algorithm whereby an order to perform
the nodes in the DAG is determined and executed. Upon
completion of the execution of the nodes in the DAG, the
application is fully deployed.

During deployment, the monitoring module 210 may
monitor the progress of the deployment (e.g., execution of the
nodes in the DAG) and instruct the graphics module 206 to
illustrate the progress to the user. Specifically, a graphics
module 206 generates a GUI illustrating the DAG for deploy-
ment of the application. A status indicator may also be asso-
ciated with each node of the DAG such that the user may
visually observe the progress of the execution of the node.
Thus, the application deployment process is monitored in
real-time by the monitoring module 210.

Referring now to FIG. 3, a flowchart of an example method
300 for reserving resources and deployment of an application
in a cloud computing environment (e.g., cloud computing
environment 100) is shown. In operation 302, a selection of a
profile is received by the project wizard module 204. In some
embodiments, a user associated with the computing device
102 logs into the integrated development environment 104
and verifies eligibility for creating a new cloud project (e.g.,
application). The user then selects a profile (e.g., project
template). The user may also provide a name for the new
project and a name for the topology that will be generated for
the project. The profile is accessed by the project wizard
module 204 for processing.

In operation 304, a topology property setup page (e.g., a
GUI for configuring a topology based on the selected profile)
is dynamically generated based on the selected profile. The
graphics module 206 generates the setup page based on data
received from the project wizard module 204 and provides the
setup page to the user. The setup page may provide input
fields (e.g., manual entry boxes, drop-down menus, check-
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boxes) that allow the user to configure properties of the
project such that a customized topology can be created from
the profile.

During the selection of topology properties (e.g.,
resources), a determination may be made whether a particular
topology property (e.g., resource) is applicable based on algo-
rithms and policies (e.g., a set of fault domain standards). Ifa
particular topology property is not applicable or available, the
GUI provided by the graphics module 206 does not allow the
user to select that topology property. In some embodiments,
the project wizard module 204 via the GUI may dynamically
select or suggest other properties. Thus, the dynamic GUI
may limit the user to properties that are available, match the
capabilities and requirements of the selected profile, and
comply with policies (e.g., fault domain standards). The
selection of the resources effectively reserves the resources
for deployment in accordance with one embodiment.

For example, the profile may specify that a load balancer,
an application tier, and a database are required. The setup
page allows the user to select a type of load balancer (e.g.,
NetScaler or F5), a type of login service (e.g., CAL), and
database (e.g., MySql, Oracle) via input fields. Some of the
input fields may be default, which can be changed by the user.
Other input fields may require the user to select from a drop-
down menu or manually enter a value.

Oncethe setup page is completed (e.g., all desired topology
properties are inputted) and submitted, the customized topol-
ogy is generated in operation 306. In example embodiments,
the project wizard module 204 generates the topology. As
discussed, the topology comprises a plan for deployment
represented as a graph of resources and their relationships
with each other.

In operation 308, resources corresponding to the generated
topology are reserved. In example embodiments, the reserva-
tion of resources is performed upon the creation and saving of
the topology. In one embodiment, the project wizard module
204 may reserve or provides instructions to other components
(e.g., the cloud management system 110 or provisioning sys-
tem) to reserve resources for the generated template. The
reservation of resources may comprise, in one embodiment,
identifying the individual and actual resources (e.g., devices
108) that will be deployed by the application represented by
the topology. In some embodiments, the reservation of
resources may comprise a pre-provisioning of the individual
resources.

As aresult, the reservation of resources facilitates reserv-
ing or accessing technology-enabled services via the inte-
grate development environment 104 without, for example,
knowledge of, expertise with, or control over the technology
infrastructure that supports the application. For instance, the
automation of the resource reservation may allow a user with-
out detailed knowledge of the physical aspects of the cloud
(e.g., Internet Protocol (IP) address) to reserve resources.

In operation 310, the application may be deployed. The
deployment module 208 deploys the application upon receiv-
ing an indication from the user. For example, the deployment
module 208 may create a Directed Acyclic Graph (DAG)
which illustrates tasks that need to be performed in order to
deploy the application. The DAG is then traversed in order to
determine an order in which to execute nodes (e.g., tasks) of
the DAG. The nodes are then executed in the determined
order.

In one embodiment, the deployment module 208 may
transmit a command to the cloud management system 110 to
deploy the application. The deployment may be phased
where, for example, the deployment module 208 may specify
the deployment of a portion of the application. Alternatively,
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the deployment may be complete where, for example, deploy-
ment module 208 may specify the deployment of the com-
plete application. Additionally, the deployment module 208
may also trigger a rollback (e.g., remove the deployed appli-
cation from the cloud) of the deployed application.

During deployment, the progress of the deployment (e.g.,
execution of the nodes in the DAG) may be monitored in
operation 312 by the monitor module 210. The monitor mod-
ule 210 may instruct the graphics module 206 to illustrate the
progress to the user. Specifically, the graphics module 206
generates a GUI illustrating the DAG for deployment of the
application. A status indicator may also be associated with
each node of the DA such that the user may visually observe
the progress of the execution of the node. Thus, the applica-
tion deployment process is monitored in real-time by the
monitoring module 210. Thus, the application deployment
process is monitored in real-time and provided graphically to
the user.

FIG. 4 is an example of a portion of a graphical user
interface for selecting a profile. In the example of FIG. 4, only
a single profile is shown available for selection. However,
alternative examples may comprise any number of profiles
from which the user may select. Upon selection of profile, the
user may be asked to name the new project and new topology
(e.g., My Topology) if one is to be created.

FIG. 5 is an example of a portion of a graphical user
interface for setting topology properties (e.g., selecting
resources). Upon selection of the profile, the project wizard
module 204 accesses the profile and uses the information for
the profile to instruct the graphics module 212 to generate the
graphical user interface. Thus, the graphical user interface is
specific to the selected profile (e.g., input fields are custom-
ized based on the profile). Some of the input fields in the
graphical user interface may be pre-populated or filled with a
default value. For example, the topology name may be pre-
populated with a name previously provided. Other input
fields may be selected or populated by the user. For example,
the user may decide to use a database, to use CAL as a login
service, and to use Tomcat 6.0 of a servlet container.

It should be noted that not all input fields require an input.
For example, if the user decides not to use a database, a
database detail section 502 may be greyed out or the user is
otherwise not able to provide any inputs into the database
detail section 502. Once the topology properties are selected
and submitted, the topology is generated and the resources
reserved.

FIG. 6 is an example of a portion of a graphical user
interface (GUI) for graphically monitoring the deployment of
an application in real time. In the present example, the topol-
ogy requires a load balancer and two servers. Thus, the GUI
illustrates a Directed Acyclic Graph (DAG) 602 comprising a
load balancer node 604 and two server nodes 606 and 608.

The deployment of an application is a graph traversal algo-
rithm. For example, in order to deploy the load balancer, the
two servers must be deployed. As shown in the example of
FIG. 6, a first server is deployed (as shown by a progress bar
609) and the second server is being deployed (as shown by a
progress bar 610). Once the second server is deployed, the
load balancer may then be deployed. Upon completion of
deployment of the load balancer, the application is fully
deployed.

The GUI for monitoring deployment may further comprise
a table (not shown) of a job number of the deployment, task
identifiers, tasks (e.g., deploy serverappl, deploy server-
app2), status of the deployment (e.g., completed, in_{flight),
results of the deployment (e.g., success, unknown), and per-
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8

cent of deployment completed (e.g., 100%). Thus, the user
may monitoring the deployment of the application in real-
time.

Modules, Components, and Logic

Certain embodiments described herein may be imple-
mented as logic or a number of modules, engines, compo-
nents, or mechanisms. A module, engine, logic, component,
or mechanism (collectively referred to as a “module”) may be
a tangible unit capable of performing certain operations and
configured or arranged in a certain manner. In certain exem-
plary embodiments, one or more computer systems (e.g., a
standalone, client, or server computer system) or one or more
components of a computer system (e.g., a processor or a
group of processors) may be configured by software (e.g., an
application or application portion) or firmware (note that
software and firmware can generally be used interchangeably
herein as is known by a skilled artisan) as a module that
operates to perform certain operations described herein.

In various embodiments, a module may be implemented
mechanically or electronically. For example, a module may
comprise dedicated circuitry or logic that is permanently
configured (e.g., within a special-purpose processor, applica-
tion specific integrated circuit (ASIC), or array) to perform
certain operations. A module may also comprise program-
mable logic or circuitry (e.g., as encompassed within a gen-
eral-purpose processor or other programmable processor)
that is temporarily configured by software or firmware to
perform certain operations. It will be appreciated that a deci-
sion to implement a module mechanically, in the dedicated
and permanently configured circuitry, or in temporarily con-
figured circuitry (e.g., configured by software) may be driven
by, for example, cost, time, energy-usage, and package size
considerations.

Accordingly, the term module should be understood to
encompass a tangible entity, be that an entity that is physically
constructed, permanently configured (e.g., hardwired), or
temporarily configured (e.g., programmed) to operate in a
certain manner or to perform certain operations described
herein. Considering embodiments in which modules or com-
ponents are temporarily configured (e.g., programmed), each
of the modules or components need not be configured or
instantiated at any one instance in time. For example, where
the modules or components comprise a general-purpose pro-
cessor configured using software, the general-purpose pro-
cessor may be configured as respective different modules at
different times. Software may accordingly configure the pro-
cessor to constitute a particular module at one instance of time
and to constitute a different module at a different instance of
time.

Modules can provide information to, and receive informa-
tion from, other modules. Accordingly, the described mod-
ules may be regarded as being communicatively coupled.
Where multiples of such modules exist contemporaneously,
communications may be achieved through signal transmis-
sion (e.g., over appropriate circuits and buses) that connect
the modules. In embodiments in which multiple modules are
configured or instantiated at different times, communications
between such modules may be achieved, for example,
through the storage and retrieval of information in memory
structures to which the multiple modules have access. For
example, one module may perform an operation and store the
output of that operation in a memory device to which it is
communicatively coupled. A further module may then, at a
later time, access the memory device to retrieve and process
the stored output. Modules may also initiate communications
with input or output devices and can operate on a resource
(e.g., a collection of information).
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Example Machine Architecture and Machine-Readable
Medium

With reference to FIG. 7, an exemplary embodiment
extends to a machine in the exemplary form of a computer
system 700 within which instructions for causing the machine
to perform any one or more of the methodologies discussed
herein may be executed. In alternative exemplary embodi-
ments, the machine operates as a standalone device or may be
connected (e.g., networked) to other machines. In a net-
worked deployment, the machine may operate in the capacity
of a server or a client machine in server-client network envi-
ronment, or as a peer machine in a peer-to-peer (or distrib-
uted) network environment. The machine may be a personal
computer (PC), a tablet PC, a set-top box (STB), a Personal
Digital Assistant (PDA), a cellular telephone, a web appli-
ance, a network router, a switch or bridge, or any machine
capable of executing instructions (sequential or otherwise)
that specify actions to be taken by that machine. Further,
while only a single machine is illustrated, the term “machine”
shall also be taken to include any collection of machines that
individually or jointly execute a set (or multiple sets) of
instructions to perform any one or more of the methodologies
discussed herein.

The exemplary computer system 700 may include a pro-
cessor 702 (e.g., a central processing unit (CPU), a graphics
processing unit (GPU) or both), a main memory 704 and a
static memory 706, which communicate with each other via a
bus 708. The computer system 700 may further include a
video display unit 710 (e.g., a liquid crystal display (LCD) or
a cathode ray tube (CRT)). In exemplary embodiments, the
computer system 700 also includes one or more of an alpha-
numeric input device 712 (e.g., a keyboard), a user interface
(UI) navigation device or cursor control device 714 (e.g., a
mouse), a touchscreen (not shown), a disk drive unit 716, a
signal generation device 718 (e.g., a speaker), and a network
interface device 720.

Machine-Readable Medium

The disk drive unit 716 includes a machine-readable
medium 722 on which is stored one or more sets of instruc-
tions 724 and data structures (e.g., software instructions)
embodying or used by any one or more of the methodologies
or functions described herein. The instructions 724 may also
reside, completely or at least partially, within the main
memory 704 or within the processor 702 during execution
thereof by the computer system 700, the main memory 704
and the processor 702 also constituting machine-readable
media.

While the machine-readable medium 722 is shown in an
exemplary embodiment to be a single medium, the term
“machine-readable medium” may include a single medium or
multiple media (e.g., a centralized or distributed database, or
associated caches and servers) that store the one or more
instructions. The term “machine-readable medium” shall also
be taken to include any tangible medium that is capable of
storing, encoding, or carrying instructions for execution by
the machine and that cause the machine to perform any one or
more of the methodologies of embodiments of the present
invention, or that is capable of storing, encoding, or carrying
data structures used by or associated with such instructions.
The term “machine-readable medium” shall accordingly be
taken to include, but not be limited to, solid-state memories
and optical and magnetic media. Specific examples of
machine-readable media include non-volatile memory,
including by way of exemplary semiconductor memory
devices (e.g., Erasable Programmable Read-Only Memory
(EPROM), Electrically Erasable Programmable Read-Only
Memory (EEPROM), and flash memory devices); magnetic
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10
disks such as internal hard disks and removable disks; mag-
neto-optical disks; and CD-ROM and DVD-ROM disks. The
machine-readable medium may also comprise non-transitory
machine-readable medium.
Transmission Medium

The instructions 724 may further be transmitted or received
over a communications network 726 using a transmission
medium via the network interface device 720 and utilizing
any one of a number of well-known transfer protocols (e.g.,
HTTP). Examples of communication networks include a
local area network (LLAN), a wide area network (WAN), the
Internet, mobile telephone networks, Plain Old Telephone
(POTS) networks, and wireless data networks (e.g., WiFiand
WiMax networks). The term “transmission medium” shall be
taken to include any intangible medium that is capable of
storing, encoding, or carrying instructions for execution by
the machine, and includes digital or analog communications
signals or other intangible medium to facilitate communica-
tion of such software.

Although an overview of the inventive subject matter has
been described with reference to specific exemplary embodi-
ments, various modifications and changes may be made to
these embodiments without departing from the broader spirit
and scope of embodiments of the present invention. Such
embodiments of the inventive subject matter may be referred
to herein, individually or collectively, by the term “invention”
merely for convenience and without intending to voluntarily
limit the scope of this application to any single invention or
inventive concept if more than one is, in fact, disclosed.

The embodiments illustrated herein are described in suffi-
cient detail to enable those skilled in the art to practice the
teachings disclosed. Other embodiments may be used and
derived therefrom, such that structural and logical substitu-
tions and changes may be made without departing from the
scope of this disclosure. The Detailed Description, therefore,
is not to be taken in a limiting sense, and the scope of various
embodiments is defined only by the appended claims, along
with the full range of equivalents to which such claims are
entitled.

Moreover, plural instances may be provided for resources,
operations, or structures described herein as a single instance.
Additionally, boundaries between various resources, opera-
tions, modules, engines, and data stores are somewhat arbi-
trary, and particular operations are illustrated in a context of
specific illustrative configurations. Other allocations of func-
tionality are envisioned and may fall within a scope of various
embodiments of the present invention. In general, structures
and functionality presented as separate resources in the
example configurations may be implemented as a combined
structure or resource. Similarly, structures and functionality
presented as a single resource may be implemented as sepa-
rate resources. These and other variations, modifications,
additions, and improvements fall within a scope of embodi-
ments of the present invention as represented by the appended
claims. The specification and drawings are, accordingly, to be
regarded in an illustrative rather than a restrictive sense.

What is claimed is:

1. A non-transitory machine-readable storage medium
storing instructions which, when executed by at least one
processor of a machine, cause the machine to perform opera-
tions comprising:

automatically reserving resources by identifying specific

resources using a customized topology that is generated

from a generic specification for an application;
receiving an indication to deploy the application;
initiating a deployment process in response to the receiving

of the indication, the deployment process to deploy the
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application on the reserved resources, the initiating the
deployment process including generating a graph com-
prising a plurality of nodes that represents the reserved
resources;

traversing the graph to determine an order in which to
deploy the application on the reserved resources; and

executing the order.

2. The non-transitory machine-readable storage medium of
claim 1, wherein the operations further comprise monitoring
the deployment process for status of the deployment process
on each of the reserved resources.

3. The non-transitory machine-readable storage medium of
claim 2, wherein the operations further comprise causing
display of a graphical user interface that graphically illus-
trates the customized topology of the reserved resources and
the status of the deployment process on each of the reserved
resources.

4. The non-transitory machine-readable storage medium of
claim 1, wherein the operations further comprise generating
the customized topology of the application using a dynami-
cally generated graphical user interface for setting topology
properties, the graphical user interface for setting topology
properties providing input fields in which a user may select
the topology properties.

5. The non-transitory machine-readable storage medium of
claim 1, wherein the operations further comprise generating
the customized topology using a selected profile that is the
generic specification for the application in a given architec-
ture domain for providing a desired service.

6. The non-transitory machine-readable storage medium of
claim 5, wherein the operations further comprise applying
policies to properties associated with the selected profile to
determine whether the properties are applicable for configur-
ing the topology.

7. The non-transitory machine readable storage medium of
claim 1, wherein the reserved resources are within a cloud.

8. A system comprising:

a project wizard module to provide instructions to auto-
matically reserve resources by identifying specific
resources using a customized topology that is generated
from a generic specification for an application; and

a deployment module, comprising one or more processors,
to:
receive an indication to deploy the application,
initiate a deployment process in response to receiving

the indication, initiating the deployment process
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includes generating a graph comprising a plurality of
nodes that represents the reserved resources, the
deployment process to deploy the application on the
reserved resources;

traverse the graph to determine an order to deploy the
application on the reserved resources; and

execute the order.

9. The system of claim 8, further comprising a monitoring
module to monitor the deployment process for status of the
deployment process on each of the reserved resources.

10. The system of claim 9, further comprising a graphics
module to cause display of a graphical user interface that
graphically illustrates a topology of the reserved resources
and the status of the deployment process on each of the
reserved resources.

11. A method comprising:

automatically reserving resources by identifying specific

resources using a customized topology that is generated
from a generic specification for an application;
receiving an indication to deploy the application;
initiating, using a processor of a machine, a deployment
process in response to the receiving of the indication, the
deployment process to deploy the application on the
reserved resources, the initiating the deployment pro-
cess including generating a graph comprising a plurality
of nodes that represents the reserved resources;
traversing the graph to determine an order in which to
deploy the application on the reserved resources; and
executing the order.

12. The method of claim 11, further comprising monitoring
the deployment process for status of the deployment process
on each of the reserved resources.

13. The method of claim 12, further comprising causing
display of a graphical user interface that graphically illus-
trates the customized topology of the reserved resources and
the status of the deployment process on each of the reserved
resources.

14. The method of claim 11, further comprising generating
the customized topology from a selected profile that is the
generic specification for the application in a given architec-
ture domain for providing a desired service.

15. The method of claim 14, further comprising applying
policies to properties associated with the selected profile to
determine whether the properties are applicable for configur-
ing the topology.



